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(54) TlUe: RECORD CARRIER. AND APPARATUS AND METHOD FOR PLAYING BACK A RECORD CARRIER. AND METHOD 
OF MANUFACTURING A RECORD CARRIER 

(57) Abstract 

Record carrier, apparatus 
and method for playing back 
a record carrier, method of 
manufacturing a record carrier. 
On a record carrier (I) of the 
invention on which is recorded 
at least a first stream of data 
(2) representing a video item, 
a second stream of data (3) 
representing a graphics item, 
a control- program (4) for 
controlling interactive playback 
of said items. The program (4) 
has a first (130) and a second 
program portion (140). The first 
program portion (130) comprises 
primary data (130.1). relating 
to shape properties of a graphics 
object. The second program 
portion (140) is to be executed 
after the first program portion in 
case of compliance of user input 
with a predetermined condition 
specified in the program, which 
second program portion (140) 
specifies a visual feedback in 
response to the user input, that 
die second program portion 
(140) comprises secondary data 

^'^illi^?* f^laiing to at least an additional visual property of the graphics object. The invention also pertains to an apparatus and a 
method for playing back a record carrier and a mcUwxl for manufacturing the ncord carrier. 
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Record carrier, and appa^ius and method for playing back a record carrier, and method of 
manufacturing a record carrier. 



The invention relates to an apparatus for playing back a record carrier on which 
are recorded at least a first stream of data representing a video item, a second stream of data 
representing a graphics item, and a control program for controlling interactive playback of said 
items, 

said apparatus comprising, 

means for selecting a stream of data to be read from the record carrier, which 
means are controlled by the control program, 

reading means for reading the control program and the selected stream from the 

record carrier, 

video generating means for generating a pixel based representation of the video 
item in the first stream, 

graphics generating means for generating a pixel based representation of the 
graphics item in the second stream, 

input means for receiving user input, 
which apparatus is adapted for executing a first program portion of the control program which 
comprises at least primary data relating to shape properties of a graphics object, for executing 
a test for compliance of user input with a condition specified in the control program and for 
executing a second program portion of the control program for giving visual feedback in 
response to.ihe user input. 

The invention further relates to a method for playing back a record carrier, said 
method comprising the following steps, 

reading a control program having a first and second program portion from the 

record carrier, 

executing the first program portion comprising primary data relating to shape 
properties of a graphics object, 

requesting user input, 

performing a test comprised in said program for compliance of said user input 
with a condition. 
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upon compliance of the user input with said condition executing the second 
program portion for giving visual feedback to the user input, 

- selecting a stream of data representing a video item and/or a graphics item, the 

selection being dependent on the user input, 
5 - reading said stream from the record carrier and generating a pixel based 

representation from the item in said stream. 

The invention further relates to a record carrier on which is recorded at least 
a first stream of data representing a video item, 
a second stream of data representing a graphics item, 
10 - a control program for controlling interactive playback of said items, which 

program has a first program portion which comprises primary data relating to shape properties 
of a graphics object and a second program portion which is to be executed after the first 
program portion in case of compliance of user input with a predetermined condition specified 
in the program, which second program portion specifies a visual feedback in response to the 
15 user input. 

The invention also relates to a method of manufacturing a record carrier 
according to which method 

a first stream of data representing a video item is stored at the record carrier, 
a second stream of data representing a graphics item is stored at the record 

20 carrier, 

a control program for controlling interactive playback of said items is stored at 
the record carrier, which program has a first program portion which comprises primary data, 
relating to shape properties of a graphics object and a second program portion which is to be 
executed after the first program portion in case of compliance of user input with a 
25 predetermined condition specified in the program, which second program portion specifies a 
visual feedback in response to the user input, 

characterised in that the second program portion comprises secondary data, relating to at least 
an additional visual property of the graphics object. 



30 



The SVCD standard as layed down in the working draft 
SC100ByNP177/PTD-003 specifies an apparatus for playback of play items , a play item being 
an audio, and/or a video and/or a graphics item. If so desired a graphics item -can be 
reproduced synchronously with a video item, e.g. in the form of subtitling accompanying a 
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video item. A pixel based represeniaiion is to be interpreted as a representation in ihe form of 
a two-dimensional array of picture elements. According to the SVCD standard the apparatus is 
to comprise means for controlling interactive playback of the items at the record carrier by 
means of a play back control program. This program comprises structures denoted as "play 
5 list" and "selection list". The former structure specifies a sequence of play items to be played 
sequentially. The latter structure enables a user to choose which play items are to be 
•reproduced and in which order. The selection list contains amongst others a reference to a play 
item. The latter is for example a graphics item which comprises a graphics object representing 
a menu having different menu parts which correspond to play items at the record carrier which 

10 are available to the user. The menu pans for example are in the form of a short description of 
the corresponding play item or a logo representing the available play item. The shape 
properties of a graphics object are defined as properties necessary to reconstruct the shape of 
the graphics object in the pixel based representation. In the SVCD standard the shape 
properties are defined in the structure "display data" in the form of runlength encoded data. 

15 The reference in the selection list is primary data relating to the shape properties in that it 
refers to the graphics item comprising the display data. The selection list in addition contains 
references to play items from which the user can make a choice (available play items) and 
assigns a rectangular region to each of the available play items. By pointing at a rectangular 
region, the user can focus on an available play item. That available play item can subsequently 

20 be activated by the user, for example by pushing a button. By focussing on or activating an 

available play item the menu part within the corresponding rectangular region is highlighted as 
a visual feedback upon the user input. Highlighting of the rectangular region is realised by 
means of a color lookup table. In the rectangular region corresponding to the play item which 
is focussed upon or activated the color lookup table is loaded with color values differing from 

25 those outside the rectangular region. This has the disadvantage that a menu part can only be 
highlighted individually if that menu part has a rectangular region which does not contain 
another menu part. This restricts the feedback capabilities of the known apparatus. 

30 It is a purpose of the invention to provide means which enable an improved 

feedback upon user input. 

According to this purpose the apparatus is characterized in that, the second 
program portion of the control program comprises secondary data which relates to an 
additional visual property of the graphics object, the apparatus being adapted for generating 
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the visual feedback by reproducing a pixel based representation of the graphics object on the 
basis of the primary data and the secondary data. 

According to this purpose the method for playing back is characterised in that 
the second program portion comprises secondary data relating to at least one additional visual 
5 property of the graphics object and in that the visual feedback is a representation of the 
graphics object on the basis of the primary and the secondary data. 

According to this purpose the record carrier of the invention is characterised in 
that the second program portion comprises secondary data, relating to at least an additional 
visual property of the graphics object. 
10 According to this purpose the method for manufacturing a record carrier is 

characterised in that the second program portion comprises secondary data relating to at least 
an additional visual property of the graphics object. 

The measures of the invention enable an improved response to user input. 
According to these measures execution of the second program portion of the control program 
15 has the effect that an additional visual property to which the secondary data is related is 
assigned to the graphics object, the shape properties of which were assigned in the first 
program portion. 

An attractive embodiment is characterised in that the graphics object comprises 
two or more parts, for example menu parts, having mutually different color codes and in that 

20 the secondary data relates to at least one color vale which is to be assigned to a color code. By 
assigning a color value to a part of a graphics object, instead of assigning the color to a region 
it is possible to individually highlight that part even in the case that no region exists which 
exclusively contains said part. 

In practice some tens of available play items may be available at the record 

25 carrier. In an attractive embodiment the color code is represented by at least 6 bits. This 
enables the apparatus to separately highlight an object part corresponding to each of the 
available play items. 

Another additional visual property is for example visibility. This property may 
be used to selectively display one of a set of object parts. The set of object parts is for example 

30 a set of arrows which each point to a further set of object parts which each symbolize an 

available play item. Again another additional visual property of a graphics object which can be 
assigned is for example the location at which it is to be displayed. A further additional visual 
property of a graphics object is its orientation. The graphics object in the latter two cases is for 
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example an arrow which is overlayed on a video image. Visual feedback is given by having 
ihe arrow point to an object within the video image. 

Preferably the primary data is related to the shape properties in that the primary 
data is a reference to a data structure comprising shape data representing the shape properties. 
5 This has the advantage that the control program can be relatively small, so that it can be easily 
resided in an internal memory of the apparatus for playing back. Otherwise the control 
program may comprise the shape data. In both cases the feedback to user input is not retarded 
by loading the shape data, because loading has already taken place before the user input is 
requested. 

10 Preferably the datastructure comprises further data, the secondary data 

being related to the additional visual property in that the secondary data comprises 
modification data which includes a reference indicating the location of said further data within 
the datastructure, the modification data and the further data representing the additional visual 
property. This has the advantage that the modification data and therewith the control program 

15 can be compact. Said datastructure comprising the shape data and the further data can already 
be loaded in a memory of the apparatus before the user input is requested so that the process of 
loading the further data does not retard the visual feedback. 

The control program may comprise a plurality of first and second program 
portions for example to present a nested structure of menus to the user. As the datastructures; 

20 are not included in the program, but referred to by the primary data only that datastructure 
which is relevant to the current request for user input need be present in the memory, so that 
the amount of memory required is limited. 

It is particularly advantageous if the further data comprises one or more color 
values. A relatively large set of color values may be required to enable visual feedback in 

25 practical cases. By this measure it is achieved thai the set of color values need not be 

incorporated in the control program. The modification data included in the program is for 
example in the form of a command comprising the reference which instructs a play back 
apparatus to load one or more color values into a color lookup table starting from a location in 
memory indicated by the reference. 

30 In an advantageous embodiment of the record carrier the data comprised in the 

second stream and the data related to the graphics object are in a form which can be processed 
by common graphics generating means. This has the advantage that an apparatus can be used 
in which the graphics generating means not only generate a pixel based representation of the 
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graphics item in the second stream, but also generate the pixel based representation of the 
graphics object. 

The apparatus preferably is adapted for executing liming commands in the 
control program. This has the advantage that the visual feedback can be given in a dynamic 

5 form. A dynamic visual feedback provides an efficient way to alert the user. 

An attractive embodiment of the apparatus is characterised in that the graphics 
generating means comprise graphics decoding means for generating an intermediate pixel 
based representation, storage means for storing the intermediary pixel based representation 
and graphics modification means for generating a pixel based representation from the 

10 intermediary pixel based representation on the basis of the modification data. This 

embodiment makes it possible to store the intermediary pixel based representation of the 
graphics object before user input is requested and to compute a pixel based representation 
from that intermediary pixel based representation after the user input is received. Therewith, 
the response time between user input and visual feedback is further shortened. 

15 Several possibilities exist for representing the shape of the graphics objects. The 

shape date may for exainple be in the form of a set of codes which indicate for each of a set of 
pixels whether it is a background pixel or whether it is an object pixel. In case that the object 
contains more than one pari the code may indicate to which part the pixel belongs. The shape 
data may for otherwise be in a compressed form, for example in the form of a contour based 

20 coding, for example a coding of parts in the object in the form of a list of lines bounding the 
object. In another embodiment the object parts are encoded in the form of a block code, 
wherein the shape of the object part is encoded in the form of a plurality of blocks of 
decreasing size. In a preferred embodiment the shape data is compressed in the form of a run 
length code. This has the advantage that the intermediary pixel based representation can be 

25 generated with relatively simple hardware while. a considerable data reduction is achieved. 

It is noted that the first and the second streams are not necessarily separate from 
each other. They may be multiplexed in a common stream. Multiplexing the video and the 
graphics stream is very useful if a video item and a graphics item (for example subtitling) are 
to be reproduced synchronously with each other. 

30 In an embodiment the apparatus of the invention has digital outputs for 

providing a first, a second and a third image signal which respectively represent the pixel 
based representation of the video item, the pixel based representation of the graphics item and 
the pixel based representation of the graphics object to a display device. A third image signal 
is superfluous in an embodiment of the apparatus wherein the graphics generating means both 
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generate the pixel based represeniaiion of ihe graphics item and the pixel based representation 
of the graphics object. 

The display device referred to in the previous paragraph may on its turn have 
combination means for generating a resulting pixel based representation from said image 
signals, and a video generator for generating a video signal from said resulting pixel based 
representation. Otherwise the display device may have a video generator for generating an 
elementary video signal from each of the incoming image signals and combination means for 
generating a resulting video signal from the elementary video signals. The combination means 
may for example superpose the image/video signals, or temporarily select one of the 
image/video signals or locally select one of the image/video signals. The modification data of 
a graphics object may contain data relating to a setting of the combination means. 

Such a display device may be integrated with the apparatus of the invention. 



These and other aspects are elucidated in more detail with reference to the drawings. Therein: 
Figure 1 schematically shows a record carrier according to the invention. 
Figure 1 A schematically shows a datastructure stored at the record carrier, 
Figure 2 shows a flowchart of the control program. 
Figure 3 shows an example of a form of visual feedback. 
Figure 4 shows a further example of visual feedback, 

Figure 5 schematically shows an embodiment of an apparatus according to the 

invention. 

Figure 1 schematically shows a record carrier 1 according to the invention. On 
the record carrier is recorded at least a first stream 2 of data representing a video item. The 
video item is preferably encoded in MPEG format. The record carrier comprises a second 
stream 3 of data representing a graphics item. The second stream 3 is in the form of a sequence 
of graphics pages. Said pages comprise shape data representing shape properties of at least one 
graphics object and modification data representing additional visual properties of said graphics 
object. 

In the present example the second stream 3 is separate from the first stream 2. 
Otherwise the first and the second stream can be multiplexed. For example the first stream is 
encoded as an MPEG2 transport stream and the second stream is accomodated in the form of a 
private data stream in the MPEG2 transport stream. 
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In a preferred embodiment a graphics page comprises in addition lo ihe shape 
data and the modification data a header and color lookup table data, also denoted as clut data. 
The contents of a graphics page are indicated in more detail in Table 1. Therein, these four 
categories of data are indicated by capitals. 



Table 1: Syntax of a graphics page 



Syntax 


No. of bits 


HEADER 




page_start_code 


16 


reserved 1 


o 


page_data_length 


24 


duration 


32 


reserved2 


8 


COLOR LOOKUP TABLE DATA 




clui„data_length 


24 


for (i=0; 4*i < clut^datajength ; i++){ 




clut_element_Y 


8 


1 clut_element_Cr 


8 

u 


1 clut.element.Cb 


8 


stuffing_byte 

} 


B 

o 


SHAPE DATA 




number_of_objccts 


8 


iotaLobjecl_data_length 


24 


for (i=0; i<number_of_objects; j++){ 




objeci_daia() 

} 




MODIFICATION DATA 




page.controlO 





The semantics of the fields included in the graphics page is as follows. 
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In the category "HEADER": 

* page^starLcode indicates ai how many bits per pixel the graphics page is to be 
displayed. For example the values 0x4734 and 0x4738 respectively indicate that display at 4 

. bits per pixel and display at 8 bits per pixel is intended. 
5 * page_dalajength indicates the length of the graphics page in bytes 

* duration specifies the length of the time interval during which the graphics 
page is to be displayed. 

* reservedl and reserved! leave space for future developments. 
In the category "COLOR LOOKUP TABLE DATA": 

10 * clut.datajength indicates the number of color lookup table data bytes. 

* clut_element_Y» clut^element^Cr, clut^element.Cb and stufTin^byte 
respectively represent the luminance data for a GLUT entry, the Cr chrominance data for said 
GLUT entry, the Gb chrominance data for said GLUT entry and a stuffing byte, the latter for 
example having the value 0x00. 

15 In the category "SHAPE DATA": 

* number_of_objects indicates the number of graphics objects which is included 
in the graphics page. 

* total_object_data_length indicates the total number of bytes for all 
objecl.data. 

20 * object.dala is described in more detail with reference to Table 2. 

In the category "MODIFIGATION DATA": 

The modification data is in the form of one or more commands in a structure page_control. 
The latter structure is described in more detail with reference to Table 6. 
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Syntax 


No. of bits 


objecl_data_start_code 


16 


object Jd 


8 


object_dalaJength 


24 


object^width 


10 


object_height 


10 


reserved 


2 


bpp 


2 


top^field.datajengih 


16 


botloni_field.data_Iength 


16 


for (i=0; i<object_height; i++){ 




line_oLpixeLdata_for_top_fieId() 




end_of_Iine_code 

) 

for (i=0; i<objeci.height; i++){ 


8 




line_of„pixeLdata_for„bottom_field() 




end_of_Iine_code 

} 

if(!wordalignedO){ 


8 




zero^byte 

) 


8 



The following semantic definition applies to the fields shown in this table. 
5 * object_data_slart_code has a predetermined value which indicates the 

beginning of the objecl^data. 

* objectjd can be used to identify different objects within one graphics page, 

* objecLdata Jength specifies the number of bytes in an object. 

* object.width indicates the number of pixels on each horizontal line of the 
10 graphics object 

* object.height indicates the number of lines in each of the two fields composing 
the graphics object. 
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♦ bpp defines the number of bits per pixel in the decoded graphics object. The 

number of bits is for example defined according to Table 3. 



Table 3: Example of a definition of bpp. 



bpp 


Meaning 


•00' 


reserved 


•or 


2 bits per pixel 


•10' 


4 bits per pixel 


'11' 


8 bits per pixel 



5 

* top_field_data Jength is an integer equal to the total number of bytes of all 
pixel data for the top field including the end.of Jine_codes. 

* bottom.field.data.length is an integer equal to the total number of bytes of 
all pixel data for the bottom field including the end_of Jine.codes. 

10 * end_of.line„code is a field containing a predetermined value to indicate the 

end of each line. 

* The fields line_of_pixeLdata_for_bottom_fieId() and 
Iine_of_pixeLdata_for_top_fieId{) may comprise one or more blocks of data corresponding 
to the syntax of line_of_pixel_data as described in Table 4. 



15 
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Table 4 Syntax of line_of_pixeLdata 



Syntax 


No. of bits 


data_type 


8 


if(data_type = 0x10)1 




bpp2_code_bIcx;k() 




end_of_bpp2_code 

} 

if (data type = 0x1 1){ 


6 




bpp4_code_bIock() 




end_of_bpp4_code 

} 

if (data_type = Ox 1 2) { 


8 




bpp8_code_block() 




end_of_bpp8_code 

). 

while( ibytealignedO) { 


16 




zero_bit 

} 


1 



The following semantic definitions apply to the elements in the table: 
* data.type identifies the type of information in the code block immediately 

following this field. In the present embodiment the information may be identified according to 
Table 5. 



Table 5 meaning of data_type. 



daia_type 


meaning 


0x10 


next field is a bpp2_code_bIock 


0x11 


next field is a bpp4_code„block 


0x12 


next field is a bpp8_code_block 


others 


reserved 
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A bpp2.code_block() comprises runlengih encoded data of one pixel or a sequence of pixels 
with color codes in the range from 0-3. An example of such a bpp2_code_block is the code as 
described in PHB 34241. which is incorporated by reference in the present description. 
The field end^of_bpp2_code has a predetermined content, for example six zero bits, to 
5 indicate the end of a bpp2_code_block. 

A bpp4_code_bIock() comprises runlength encoded data of one pixel or a sequence of pixels 
with color codes in the range from 0-15. The bpp4„code_block() can be defined in a form 
analogous to the bpp2_code_block() 

The field end.oLbpp4_code has predetermined content, for example eight zero bits, to 
10 indicate the end of a bpp4_code_block. 

A bpp8_code_block0 comprises runlength encoded data of one pixel or a sequence of pixels 
. with color codes in the range from 0-255. The bpp8_code_block() can be defined in a form 
analogous to the bpp2_code_block(). 

The field end_of_bpp8_code has a predeiennined content, for example sixteen zero bits, to 
1 5 indicate the end of a bpp8_code_block. 

In order to achieve that the field line_of_data comprises an integer number of bytes the field 
is completed with zero bits if necessary according to the instruction "whi!e(!byt€aligned()){ 
zero_bit }". 

In the following description the modification data defining additional visual 
20 properties of a graphics object are worked out in more detail. The modification data is stored 
at the record carrier in the fonm of commands in a structure referred to as "page_control". 
The syntax of page_conirol is described in Table 6. 



Table 6 Syntax of page_conirol. 



Syntax 


No. of bits 


page_conU-ol_start_code 


16 


reserved 


8 


page_control_length 


24 


loop.count 


16 


while(processedJength<page.controLlength){ 




relative_time_stamp 


32 


command_iistO 

) 
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The semanlics of the fields in the above table are described below. 

* page,controLstart_code is a predefined value which indicates the start of 
page control information. 

* page^controljength is an unsigned integer which indicates the number of 
5 bytes in page_control() following this field. 

* With the field loop.count it can be specified how many times the ex^uiion of 
a sequence of commands is to be repeated. Preferably a zero value means that the command 
sequence is executed once. 

* The field relatjve_time_stamp enables a liming of the execution of the com- 
10 mandJistO following this field. 

* The field command.list comprises one or more commands which define 
additional properties of a graphics object. The syntax of the field commandjist is described in 
Table 7. 



15 Table 7 Syntax of command_list. 



syntax 


No. of bits 


command_list_length 

while(processedJength<command_list_length){ 
conmiandO 

) 


16 



The semantics of the fields included in the table are as follows: 

* command_list_length is an unsigned integer indicating the number of bytes 
occupied by the commands following this field. 

* A commando detemnJnes a property of an object to display. The command has 
20 a first byte indicating the type of command and may have further bytes that form arguments of 

the command: An example is a command "page_Ioad_clul" which assigns colors io the color 
codes. The syntax of this command is defined in the Table 8. 
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Table 8 Syntax of the command "page_load_clut". 



Syntax 


No. of bits 


command_code 


8 


clut_data_stan_element 


24 


clui_siart_entry 


8 


number_of_entries 


8 



The semantics of this command is as follows: 

* command.code is a field identifying the command. This command is intended 

5 for loading data in a color lookuptable which assigns colors to the color codes. When this 
command is executed, a number of clut_elements equal to number_of_entries is loaded from 
the GLUT data comprised in the graphics page into the color lookup table. The data is loaded 
in ascending order. clut_data_start_element is the index of the first clut_elefnent in the 
GLUT data which is loaded. It is loaded into the enU7 of the color lookup table having index 

10 clut_start_entry. 

The record carrier further comprises a control program 4 for controlling 
playback of the video and/or graphics and or audio items. 

By way of example Figure 2 shows a flowchart schematically showing a 
method for playing back a record carrier according to the invention. In a first program section 

15 110 the control program 4 is read from the record carrier. The control program 4 for example 
has the form of a set of linked lists. The set comprises at least a first type of list, hereafter 
denoted as play list which defines a set of audio and/or video and/or graphics items that are 
playable in sequence. The set further comprises a second type of list, hereafter denoted as 
selection list which defines branching in the sequence of play items upon user control. 

20 In the present example the control program starts with a play list. Accordingly 

this playlist is executed in program section 120. This play list may for example show an 
overview of the contents of the record carrier. If execution of the playlist is finished or 
intemapted control is passed to a first selection list. The selection list has a first portion 
forming a first program portion and a second portion forming a second program portion. The 

25 first program portion executed in program section 130 comprises primary data 130.1 relating 
to shape properties of a graphics object. In this embodiment the primary data is a reference to 
a data suiicture 5. This datastructure, which is schematically shown in Figure lA, comprises 
shape data 5.3, representing the shape properties of the graphics object. In the present example 
the data structure 5 also contains other data, i.e. header S.l, color lookup table data 5.2 and 
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modification data 5.4, required lo make up a graphics page as is described with reference to 
Table I. The data siruciure 5 and the control program 4 are stored in mutually non-overlapping 
data areas at the record carrier 1, so that the record carrier 1 can be easily loaded from the 
. record carrier without loading the data structure 5, During execution of the first program 

5 portion 130 the datastructure 5 is read from the record carrier 1 and stored in a memory. By 
execution of the first program ponion 130 a graphics image representing the one or more 
objects at the graphics page 5 is generated. The user is subsequently requested for input. 

The selection list comprises a second portion 140, comprising program sections. 
141-146, forming a second program portion. The second portion 140 is to be executed after the 

10 first program ponion 130 in case of compliance of user input with a predetermined condition 
specified in the program. The latter is verified in program sections 131, 132, 133 and 134. 
Program section 131 discriminates the selection I, U or III indicated by the user and program 
sections 132, 133 and 134 discriminates whether the user focusses (F) on or activates (A) a 
selection. The second program ponion 140 having program sections 141-146 specifies a visual 

15 feedback in response to the user input. The second program ponion 140 comprises secondary 
data (151-156). The secondary data comprises modification data which includes a reference to 
further data within the data structure 5. Here the funher data comprise one or more color 
values in the CLUT data 5.2 in the data structure 5. More in particular the modification data is 
a command "pageJoad„clut" as described with reference to Table 8. The reference to the 

20 funher data is formed by the entry "clut_data_start_element" mentioned in said table. In 

particular the second program ponion comprises three.groups of modification data, 151+152, 
153+154 and 155+156 for each of three selections. Each group of modification data has a first 
subgroup 151, 153 and 155 and a second subgroup 152, 154 and 156. The first subgroup of 
modification data is to be assigned to the graphics object if the user focusses on the correspon- 

25 ding selection. The second subgroup is to be assigned to the graphics object if the user . 
activates the corresponding selection. The modification data in each of the first and second 
subgroups differ from each other in that the page_load_clut commands have mutually different 
values in the entry denoted by clui_data_stan_element. 

By activating a selection a reproducable item corresponding lo that selection is 

30 executed in programsection 147, 148 or 149. By focussing on a selection it is not executed yet, 
but the user can indicate that this selection is to be executed if an activate command is given 
next. The second program portion 140 comprises a reference to a list (for example a play list) 
which is to be executed if the corresponding selection is activated. An example of an initial 
graphics image generated for said purpose is shown in Figure 3. The shape data 5.3 in the 
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daiastruciure 5 referred lo by the primary data in the first program portion 130 of the control 
program comprises at least shape data of a graphics object comprising the following object 
parts: a first 201, a second 202 and a third arrow 203 and the wordings "Choose an option" 
204. The graphics object in addition comprises the wordings: "option I" 205, "option H" 206 
5 and "option III" 207. These wordings respectively correspond to the first I, second II and third 
selection EI. The background, not belonging to the object, is indicated by reference numeral 
200. 

During processing of the first program portion 130 an intermediary pixel based 
representation is generated from the shape data 5.3 which is referred to by the primary data 

10 130.1, In the intermediary pixel based representation each pixel is assigned a color code 

corresponding to one of the object parts (201-207) or lo the background (200). The color code 
is represented by at least 6 bits, here 8 bits. Subsequently a pixel based representation is 
obtained by means of a color lookup table which assigns a color value representing a color to 
each of the color codes. The following table gives an example how the color codes are 

15 assigned to the background and the object parts, and how colors are assigned to the color 
codeS; 



object part/background 


co)or code 


color 


background 


0 


"blue" 


"Choose an option" 


1 


"yellow" 


"option I" 


2 


"gT«en" 


"option U" 


3 


"green" 


"option ni" 


4 


"green" 


"arrow 1" 


5 


"red" 


"arrow 2" 


6 


"blue" 


"arrow 3" 


7 


"blue" 



The result of the above assignment of colors is that only the first 201 of the three arrows 201- 
20 203 is visible, so that it is clear to the user that initially the selection I referred to by "option I" 
is focussed upon. At the moment that the user provides input indicating that it is desired 4o 
focus upon another selection, for example by pointing with a pointing device, a second portion 
of the list is executed. If for example the user points at a rectangular area corresponding to the 
wordings "option 11" a pixel based representation of the graphics object is reproduced on the 
25 basis of the primary data 130. 1 and the relevant secondary data, here the modification data 
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153. In the preseni example the modificacion data 153 is in ihe form of a command 153 
pageJoad_clut. Execution of this command has the effect that a set of color values is read 
from memory starting at a location indicated by clul_dala_sian_element and written in the 
color lookup table starting at a location clui_siart_eniry. The number of color values written in 

5 the color lookup table is defined by number_of_entries. This has the effect that the color 
values corresponding lo the colors "blue", "red", "blue" respectively are assigned to the color 
codes 5, 6 and 7 respectively. Now arrow 2 becomes visible and arrow 1 becomes invisible, so 
that it is clear to the user that now the second selection 0 is focussed upon. In the same way 
arrow 3 may be made visible, in order to focus upon the third selection III. If the user decides 

10 to activate a selection in order that the corresponding item is reproduced, the corresponding 
object part may be highlighted by assignment of further modification data in the second 
portion of the selection list, until said option is actually carried out. For example the wordings 
"option ni" corresponding to the third selection III may be highlighted by assigning a color 
value corresponding to a bright shade of green to color pointer 4 in program section 146. 

15 To give an even more notable feedback the secondary data in the second 

program portion 140 may contain page_control information which comprises a first 
relative_time_stamp, a first command_list. a second relative time stamp and a second 
commandjisl. The first relaiive_time_stamp is set to a value corresponding to a time interval 
of 0 seconds, so that the first commandjisl is executed immediately after activation by the 

20 user. The first commandjist for example again comprises a command which assigns the color 
value corresponding to said bright shade of green to color code 4. The second 
relaiive_time_stamp is corresponding to a time interval of for example 1 second. The second 
command.list comprises a command which assigns a color value corresponding to the color 
"green" again to the color code 4. This page.control information has the effect that the 

25 wordings "option ID" blink. The commands may be repeated for a number of times which is 
specified by the field loop.count in the page.control information (See table 6). At the moment 
that the reproduction of the activated item starts, the display of the graphics page is 
interrupted. 

The apparatus of the invention has already executed the first program portion, 
30 i.e. a first portion of the selection list when the user is prompted for input. After input of the 
user the apparatus only has to execute conmiands which assign additional visual properties to 
the graphics object the shape of which was already described in the shape data referred to by 
the primary data in the first portion of the list. It is not necessary to load the shape data again, 
so that the apparatus can give a fast feedback to the user input. 
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As a funher example a record carrier of the invention may comprise travel 
information about a plurality of countries. For that purpose the record carrier comprises play 
items for each of those countries. Selection of those play items is enabled by a control program 
ai the record carrier. The first portion of that control program comprises primary data in the 

5 form of a reference to shape data which is comprised in a complete graphics page. This 

graphics page, which is the form set out in Table 1, represents a map showing the plurality of 
countries e.g. ad^ntries 301-308 as illustrated in Figure 4. Each of the object parts representing 
a country is assigned a unique color code and each color code is assigned an initial color value 
such that no two neighbouring countries are displayed with the same color. The color code is 

10 represented by at least 6 bits, here 8 bits. Subsequently the user is requested for input. By 
pointing at a location at the map, the user can focus on one of the countries. Upon this user 
input a second program portion of the control program comprising secondary data is executed 
so that a new pixel based representation of the graphics object is reproduced on the basis of the 
primary data and the secondary data. In the present example the secondary data is another set 

15 of color values which is to be assigned to the color codes. This has the effect that the object 
part 301 representing the country which is focussed upon is displayed with a different color, 
preferably a color not occurring elsewhere on the map. 

In a method in accordance with the SVCD standard, the user input would be 
reflected by highlighting a rectangular region 310 containing the country 301. This would 

20 have the effect however that also neighbouring countries 302-308 are highlighted in so far as 
they are enclosed by that region 310. This is confusing to the user because it is not clear which 
country is focussed upon. Another disadvantage is that it is not possible to use a single color 
for highlighting, because that would entail that the boundaries between the country focussed 
upon and its neighbouring countries are not visible within the rectangular region 310. 

25 Figure 5 diagrammatically shows an apparatus for playing back a record carrier 

as described with reference to Figure 1. The apparatus comprises means 421, here in the form 
of a central processor, which are controllable by the control program. The apparatus further 
comprises read means 410. The read means 410 are provided with control means 41 1 to select 
data, for example a stream of data, at the record carrier upon instructions by address signals 

30 412 from the central processor 421. The read means serve for reading the control program 4 
and the selected stream from the record carrier 1. An output 413 of the read means 410 is 
coupled to a system bus 420 of a customary computer system for delivering the read 
information over a data signal path 414. Furthermore a central processor 421, a RAM 422, and 
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a ROM 423 are connected lo the system bus 420. The apparatus is provided with input means 
424 and 425 for receiving user input. 

The apparatus further has demultiplexing means 430 for receiving a data stream 
from the reading means 410 via the sysiembus 420, The demultiplexing means 430 
5 demultiplex the data stream into a first stream, a second stream and a third stream which are 
contained in the datastreaim. A first output 431 of the demultiplexing means 430 is coupled to 
an input buffer 440 of video decoding means 441 for reproducing a pixel based representation 
442 of the video item from the first stream. A second output 432 of said demultiplexing means 
430 is coupled with an input buffer 450 of a first page store 451 for graphics decoding means. 

10 A third output 433 of the demultiplexing means 430 is coupled to an input buffer 431 of audio 
decoding means 432. The first page store 451 is intended for storing a graphics page. An 
output of said page store 451 is coupled to a first input 452 of selection means 454. An output 
of said selection means 454 is coupled with graphics decoding means 455 for generating an 
intermediary pixel based representation 456 from the shape data in the second stream. In the 

15 intermediate pixel based representation 456 each pixel is assigned a color code corresponding 
to an object part. An output of the graphics decoding means 455 is coupled to modification 
means 457A and 457B for generating a pixel based representation 458 from the intermediary 
pixel based representation 456 and the modification data. In the present embodiment the 
modification mieans comprise a color lookup table 457A which assigns a color to each color 

20 code generated by the graphics decoding means 455, a blending table 457B which assigns a 
blending factor to each color code and a blender 457C. The blender 457C generates a resulting 
pixel based representation 458 from the incoming signals, i.e. the signal 442 representing the 
pixel based representation of the video item and the pixel based representation generated by 
the modification means 457A and 457B and from a back drop signal generated by a 

25 background generator 459. The weighting factors for combining the signals recieved by the 
blender 457C are determined by the signal generated by the blending table 457B. The graphics 
decoding means 455, the color lookup table 457A, the color blending table 457B and the 
blender 457C form graphics generating means. 

The apparatus is adapted for executing a first program portion 130 of the 

30 control program 4 which comprises at least primary data relating to shape properties of a 
graphics object. The apparatus further is adapted for executing a test 131-134 for compliance 
of user input with a condition specified in the control program 4 and for executing a second 
program portion 140 of the control program 4 for giving visual feedback in response to the 
user input. 



wo 00/36600 PCT/EP99/08958 

21 

The apparatus of the invention is characterised in that it is adapted for executing 
a control program 4 in which the second program portion 140 comprises secondary data 151- 
156 which relates to an additional visual property of the graphics object. The apparatus of the 
invention is further adapted for generating the visual feedback by reproducing a pixel based 
5 representation 458 of the graphics object on the basis of the primary data 130.1 and the 
secondary data 151-156. To that end the apparatus comprises a second page store 460 for 
storing a graphics page 5 comprising shape data 5.3 and modification data 5.4 of the graphics 
object. An input of said second page store 460 is coupled to the system bus 420, so that the 
central processing unit 421, when processing a control program 4, can load the data structure 5 
10 comprising the shape data 5.3 and the modification data 5.4 into the second page store 460. 
During processing of the first program portion 130 of the control program 4, the apparatus 
loads the datastructure comprising the shape data 5 from a location at the record carrier 1 
referred to by the primary data 130.1, An output of the second page store 460 is coupled to a 
second input 453 of the selection means 454. In the embodiment of Figure 5 the graphics 
15 decoding means 455. here in the form of a run length decoder, generate the intermediary pixel 
based representation 456 on the basis of the primary data in the control program 4, The 
graphics modification means 457 A, 457B, 457C generate the pixel based representation 458 
from the intermediary pixel based representation 456 on the basis of the secondary data in the 
control program 4. Here the secondary data is modification data comprised in the control 
20 program 4. The apparatus has storage means 461 for storing an intermediate representation 
456 of a graphics object, so that it is not necessary to recompute the intermediate 
representation 456 each time that new modification data are loaded into the second page store 
460. The amount of hardware can be limited because the graphics generating means 455, 
457A, 457B. 457C are both used to generate a pixel based representation 458 of the graphics 
25 items in the second stream 3 delivered by the second output 432 of the demultiplexer 430 and 
of the graphics objects referred to by the control program 4. In order to achieve that either a 
graphics image is reproduced from the second stream 3 or from the graphics object referred to 
by the control program 4, the selection means 454 select one of the signals received at the first 
and the second input 452, 453 thereof. The selection is determined by a control signal Sw sent 
30 by the CPU 421 to the selection means 454 via the system bus 420. The apparatus is adapted 
for executing timing commands in the control program. To that end the apparatus comprises 
timing means 462. 
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CLAIMS: 



1. Apparatus for playing back a record carrier (1) on which are recorded at least a 
first stream (2) of data representing a video item, a second stream (3) of data representing a 
graphics item, and a control program (4) for controlling interactive playback of said items, 
said apparatus comprising, 

5 - means (42 1 , 4 1 1 ) for selecting a stream of data to be read from the record 

carrier, which means (421, 41 1) are controllable by the control program (4), 

reading means (4 1 0) for reading the control program (4) and the selected stream 
(2, 3) from the record carrier (1), 

video generating means (441 . 457C) for generating a pixel based representation 
10 (458) of the video item in the first stream (2), 

graphics generating means (455. 457A, 457B, 457C) for generating a pixel 
based representation (458) of the graphics item in the second stream (3), 

input means (424, 425) for receiving user input, 
which apparatus is adapted for executing a first program portion (130) of the control program 
15 (4) which comprises at least primary data (130.1) relating to shape properties of a graphics 
object, for executing a test for compliance of user input with a condition specified in the 
control program and for executing a second program portion (140) of the control program (4) 
for giving visual feedback in response to the user input, 
characterised in that, 

20 the second program portion (140) of the control program (4) comprises secondary data (151- 
156) which relates to an additional visual property of the graphics object, the apparatus being 
adapted for generating the visual feedback by reproducing a pixel based representation (458) 
of the graphics object on the basis of the primary data (130.1) and the secondary data (151- 
156). 

25 

2. Apparatus according to Claim 1, characterised in that the graphics object 
comprises two or more parts (201-207) having mutually different color codes, and in that the 
secondary data (151-156) relates to at least one color value which is to be assigned to a color 
code. 
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3. Apparatus according lo Claim 2, characterised in thai the color code is 
represented by at least 6 bits. 

4. Apparatus according to Claim 1, characterised in that the primary data (130.1) 
5 is related to the shape properties in that the primary data comprises a reference lo a data 

siniciure (5) comprising shape data (5.3) representing the shape properties. 

5. Apparatus according to Claim 4, characterised in that the datasiructure (5) 
comprises further data and in that the secondary data (1S1-1S6) is related to the additional 

10 visual property in that the secondary data comprises modification data which includes a 

reference indicating the location of said further data within the datastructure. the modification 
data and the further data representing the additional visual property. 

6. Apparatus according to Claim S, characterised in that the further data comprises 
15 one or more color values. 

7. Apparatus according to Claim 1, characterised in that the graphics generating 
means (455, 456, 457A, 457B, 457C) also generate the pixel based representation (458) of the 
graphics object. 

20 

8. Apparatus according to Claim 1 , characterised in that the apparatus is adapted 
for executing timing conrmiands in the control program. 

9. Apparatus according to Claim 1, characterised in that the graphics generating 
25 means comprise graphics decoding means (455) for generating an intermediate pixel based 

representation (456), storage means (461) for storing the inlenmediary pixel based 
representation (456) and graphics modification means (457 A, 457B, 457C) for generating a 
pixel based representation (458) from the intermediary pixel based representation on the basis 
of the modification data (151-156). 



10. Apparatus according to Claim 9, characterised in that the graphics decoding 

means (455) comprise a ninlength decoder. 
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1 1. Method for playing back a record carrier, said method comprising the following 
steps, 

reading (1 10) a control program (4) having a first (1 30) and second program 
portion (140) from the record carrier (1), 
5 - executing the first program portion (130) comprising primary data (130.1) 

relating to shape properties of a graphics object* 

requesting user input, 

performing a test comprised in said program for compliance of said user input 
with a condition (131-134), 
10 - upon compliance of the user input with said condition executing the second 

program portion (140) for giving visual feedback to the user input, 

selecting (142, 144, 146) a stream (2, 3) of data representing a video item 
and/or a graphics item, the selection being dependent on the user input, 

reading said su^am from the record carrier (1) and generating a pixel based 
15 representation from the item in said stream (147, 148, 149), 

characterised in that the second program portion (140) comprises secondary data (151-156) 
relating to at least one additional visual property of the graphics object and in that the visual 
feedback is a representation of the graphics object on the basis of the primary (130.1) and the 
secondary data (151-156). 

20 

12. Method according to Claim 1 1 , characterised in that the graphics object 
comprises two or more parts (201-207) having mutually different color codes, and in that the 
secondary data (151-156) relates to at least one color value which is to be assigned to a color 
code. 

23 

13. Method according to Ciaim 12, characterised in that the color code is 
represented by at least 6 bits. 

14. Method according to Claim 1 1 , characterised in that a data structure (5) 

30 comprising shape data (5.3) representing shape properties of the graphics object is read from a 
location at the record carrier (1) which is referred to by the primary data (130.1) before the 
step of requesting user input. 
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15. Meihod according to Claim 14, characterised in that the datasiructure (5) 
comprises further data, in thai the secondary data (151-156) is related to the additional visual 
property in that the secondary data comprises modification data which includes a reference 
indicating the location of said further data within the datasiructure (5), the datasiructure being 

5 stored in a memory before user input is requested, and the further data being retrieved from a 
location in the memory indicated by the reference comprised in the secondary data after user 
input has been received. 

16. Method according to Claim 15, characterised in that ihe further data comprises 
10 one or more color values. 

17. Recordcarrier(l)on which is recorded at least 

a first stream of data (2) representing a video item, 

a second stream of data (3) representing a graphics item, 

15 - a control program (4) for controlling interactive playback of said items, which 

program (4) has a first program portion (130) which comprises primary data (130.1), relating 
to shape properties of a graphics object and a second program portion (140) which is to be 
executed after the first program portion in case of compliance of user input with a 
predetermined condition specified in the program, which second program portion (140) 

20 specifies a visual feedback in response to the user input, 

characterised in that the second program portion (140) comprises secondary data (151-15i5), 
relating to at least an additional visual property of the graphics object. 

18. Record carrier according to Claim 17, characterised in that the graphics object 
25 comprises two or more parts (201-207) having mutually different color codes, and in that the 

secondary data (151-156) relates to at least one color value which is to be assigned to a color 
code. 

19. Record carrier according to Claim 17, characterised in that the color code is 
30 represented by at least 6 bits. 



20. Record carrier according to Claim 17, characterised in that the primary data 

(130.1) is related to the shape properties in that the primary data comprises a reference to a 
data structure (5) comprising shape dau (5.3) representing the shape properties. 
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21. Apparatus according to Claim 20, characterised in that the dataslructure (5) 
comprises further data and in that the secondary data (151-156) is related to the additional 
visual property in that the secondary data comprises modiflcation data which includes a 
reference indicating the location of said further data within the datastructure, the modification 

5 data and the further data representing the additional visual property. 

22. Record carrier according to Claim 21. characterised in that the further data 
comprises one or more color values. 

10 23. Record carrier according to Claim 17. characterised in that the data comprised 

in the second stream (3) and the data related to the graphics object are in a form which can be 
processed by conunon graphics generating means. 

24. Record carrier according to Claim 17, characterised in that, the shape properties 
15 of the graphics object are represented in the form of mnlength encoded data. 

25. Method of manufacturing a record carrier (1) according to which method 

a first stream of data (2) representing a video item is stored at the record carrier, 
a second stream of data (3) representing a graphics item is stored at the record 

20 carrier. 

a control program (4) for controlling interactive playback of said items is stored 
at the record carrier, which program (4) has a first program portion (130) which comprises 
primary data (130.1), relating to shape properties of a graphics object and a second program 
portion (140) which is to be executed after the first program portion in case of compliance of 
25 user input with a predetermined condition specified in the program, which second program 
portion (140) specifies a visual feedback in response to the user input, 
characterised in that the second program portion (140) comprises secondary data (151-156), 
relating to at least an additional visual property of the graphics object. 
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